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Preface
In the 1990s, the integration of worldwide economic and financial 
communities is expected to accelerate. This integration is likely to create 
demands for additional graphics applications by members of these communities 
as well as for standards governing the use of graphics. Advances in computer 
technology have made creating these graphics easier and more affordable. 
Software for desktop publishing and spreadsheets has sim plified the 
development of graphs, charts, and other pictorial representations, which can 
be reproduced at high quality by laser printers.
This special report presents practical information about using graphics—the 
kinds of graphs available, guidelines for creating them, suggestions for using 
them during MAS engagements, illustrations of selected applications, and the 
hardware and software needed to produce them. Hopefully, this information will 
help MAS practitioners present their engagement results and recommendations 
more effectively.
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Introduction
Until recently, MAS practitioners usually provided clients with information 
through reports or financial statements with few, if any, graphics to illustrate 
patterns or trends. Yet successful presentations balance text with graphics that 
focus attention and provide fast interpretation, thereby enhancing the 
understanding of financial and nonfinancial information. Practitioners can 
expect that the use of graphics in presentations will increase as the MAS 
marketplace continues to change and as advances in technology make 
producing high quality graphics easier and less expensive.
In using graphs, the practitioner needs to be careful to maintain the 
dependability and integrity of information. The practitioner also needs to avoid 
presenting graphs as substitutes for reports. Readers might misinterpret graphs 
presented without text or explanation and reach incorrect conclusions.
For the purpose of this special report, the term graphs includes graphs, 
charts, and other pictorial representations, and the term presentations refers to 
proposals, interim and final reports, and other communications.
1
Types of Graphs
Graphics software packages vary somewhat in the types of graphs that they 
can generate. Some packages may not have the capability of creating 
organization charts or flowcharts. This section describes the types of graphs 
that are usually available in standard packages.
Organization chart. A chart showing the lines of responsibility of personnel in 
an organization.
Flowchart. A depiction of the flow of operations or transactions. The flowchart 
can be as simple as the charting of an accounts-payable process or as complex 
as a diagram of an entire organization’s paper flow.
Line chart. A graph that plots and connects data points that represent 
questions. Line charts are used to show trends over a period of time. For 
example, line charts may be used to show a history of sales, the average sales 
per customer, or net income during a specific period.
Pie chart. A circle depicting the segments that make up the whole pie in 
proportion to the volume of the data they represent. Pie charts are often used 
to break down sales, expenses, assets, liabilities, and equity into their 
components. They express very effectively such data as percentages, but they 
can show only one series of data and cannot display data based on negative 
numbers. Some software packages have the capability of creating three- 
dimensional and exploded pie charts. An exploded chart shows a particular 
segment cut out of the pie. In a pie chart of sales exhibits, for example, a 
practitioner might emphasize the highest percentage by cutting out the slice 
representing that portion.
Bar chart. A chart using vertical or horizontal bars to represent data. It is often 
used to show how distinct items that are not related compare over a time period. 
For example, bar charts can show net income, total assets, and units sold for 
each of five years. Some software packages can create three-dimensional bar 
charts and stacked bar charts, both of which can help to emphasize a single 
series.
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Area chart. A chart that shows lines connecting the points representing two sets 
of data. The area beneath each line is shaded in different tones or colors to 
show the differences in the data trends. An area chart highlights dramatic 
differences in the data trends. For example, an area chart could emphasize the 
striking difference between the cost of a fifteen-year loan payout and a thirty- 
year payout.
3
Creating Graphs
The basic components of a graph include a title describing the chart or 
naming the client and a border to focus the viewer’s attention. Additional 
elements may include a subtitle further clarifying the material presented and, if 
appropriate, a footnote indicating the source of the information. To be effective, 
the graph should be as simple as possible. The audience may not have time to 
interpret a graph that contains too many ideas or one that is inconsistent with 
supporting data.
Gather and Organize the Data
The practitioner gathers data by researching the client’s industry with the 
aid of printed materials and computerized on-line data bases, interviewing the 
client, and drawing on experience with the client and industry. The practitioner 
documents the method of data-gathering in the workpapers. A worksheet that 
can be used to organize data and plan the graph is shown in “Appendix— 
Graphics Planning Worksheet.”
In organizing the data, the practitioner makes it convenient to transfer the 
data to the graphics program and also leaves a “reviewer trail” for the firm’s 
final review. Without such a trail, comparing computerized input data with the 
output graphs and computations may be difficult.
Choose the Medium
Graphics presentations can use various media such as video projection 
systems and overhead projection systems as well as printed charts in written 
reports. The selection of an appropriate medium depends on the audience and 
the resources available for preparing the final output. For a large audience, 
thirty-five-millimeter slides or overhead transparencies may be best. For a 
small group, overhead transparencies or output prepared using printers or 
plotters may be better.
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Select the Graph Colors
Determining the best colors to use may be a matter of preference. However, 
there are some guidelines. Certain colors may be misinterpreted. For example, 
if a graph uses black to show a loss and red to show a profit, the client might 
misinterpret financial information. Blue, gray, yellow, and brown usually do not 
have a profit-or-loss connotation. Additionally, almost 10 percent of the 
population is color blind or has difficulty distinguishing between red and green.
Printing in color usually costs more than in black and white. It increases the 
setup and platemaking time and usually requires heavier paper stock. The 
number of colors available depends on the output device. The practitioner may 
review the color samples and paper stock before the final report is produced. 
The Pantone Matching System (PMS) is the industry standard for specifying ink 
colors. Additional information about using colors is in the “Guidelines for 
Creating Graphs” section of this publication.
Review the Output
Before printing the final graph, the practitioner reviews its accuracy (such as 
information and spelling), completeness (such as the number of parts), and 
presentation (such as colors). Most important, the practitioner assesses the 
appropriateness of the data for delivering the message.
5
Selected Graphics 
Applications in 
MAS Engagements
Almost all MAS engagements present opportunities for using graphics. MAS 
engagements can usually be classified as systems, financial, and operations 
analyses. This section describes how graphics may be used during engagements 
and gives examples of their use.
Systems Analysis
Engagements involving systems planning and general design offer the 
practitioner several opportunities to use graphics, especially flowcharts and 
organization charts. The practitioner may wish to chart an existing system and a 
proposed system to supplement written recommendations. For example, flow­
charts can show how computers, file servers, and printers currently integrate 
with each other and how any changes in the system would affect the other parts. 
Organization charts can show a company’s personnel structure and lines of 
management reporting.
Exhibit 1 is a flowchart showing the accounts-payable process for a retailer. 
Flowcharts can be used to depict a group of processes as well as a single 
process.
Flowcharts are versatile engagement tools. They can be included in 
proposals, management letters, work programs, and final reports. In addition to 
using flowcharts to analyze and demonstrate processes, the practitioner may 
wish to use them to describe the engagement process to clients and staff and to 
monitor the engagement’s progress.
To depict the structure of a company and the relationships of its units and 
personnel, the practitioner can use an organizational chart. Exhibit 2 illustrates an 
organization chart for a small business. Once computerized, such a chart can be 
easily updated to include new departments or to reflect organizational changes.
Other graphics applications used during systems analysis engagements 
include bar, line, or pie charts that present cost/benefit analyses. The 
practitioner may also wish to show user-input screens in preparing systems 
documentation.
6
Exhibit 1
Illustrating a process with a flowchart
Retail Business 
Flowchart of Check Writing
Financial Analysis
Many MAS engagements involve presenting financial information including 
financial modeling, budget and cash management, and ratio analysis. Graphics 
may help to highlight trends and variations as well as the results of “what i f " 
analyses.
Financial Modeling
The practitioner often uses financial modeling in MAS engagements for 
prospective financial statements, for budgets, and for volume, break-even, 
lease-buy, merger-and-acquisition, and plant-expansion analyses.
By using line, bar, area, and pie charts to emphasize the results of these 
models, the practitioner may make it easier for the client to understand the very 
complex relationships of the assumptions, rather than just the mechanics 
involved. For example, an income, expense, and cash-flow projection may 
contain variables, such as different unit-sales quantities. With a graph, the 
practitioner can highlight the result of the assumption to help the client quickly 
see the outcome of the model without studying a written report.
(Text continued on page 9) 
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Exhibits 3.1 and 3.2 illustrate the effective use of vertical and horizontal bar 
charts to highlight the difference in cost between leasing and buying a computer. 
The bank will loan, at 12 percent interest, the $35,000 that is needed to buy the 
computer and that is to be repaid in thirty-six monthly installments of $1,163. A 
leasing company offers to lease the equipment at $1,185 for thirty-six months
Exhibit 3 .1
Highlighting cost differences with a vertical bar chart
Exhibit 3 .2
Highlighting cost differences with a horizontal bar chart
Lease vs. Buy Analysis 
For Computer System
Thousands
A nnual Paym ent Amt 
  Lease 1 .   Buy
9
plus a 10 percent buyout at the end of the lease. The bar charts emphasize the 
dramatic difference between the lease and loan costs in the third year of payment.
Similarly, exhibits 4.1 and 4.2 demonstrate how graphs can focus a spotlight 
on the striking differences in interest rates based on the term of the loan. Both 
the area chart and the bar chart contrast the fifteen-year payout on a loan of
Exhibit 4 .1
Illustrating interest differences with an area chart
Interest Comparison
Interest Per 5-Year Period 
$100,000 Loan at 10% Interest
Thousands
15-Year Payout 30-Year Payout
Exhibit 4 .2
Illustrating interest differences with a bar chart
Interest Comparison
Interest Per 5-Year Period 
$100,000 Loan at 10% Interest
Thousands
$60
1994
$49
$46
1999
$47
$34
2004
$43
$14
2009
$37
2014
$28
2019
$1130-Year Payout 
15-Year Payout
15-Year Payout 30-Year Payout
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$100,000 financed at 10 percent with a thirty-year payout.
Exhibits 5.1, 5.2, and 6 illustrate how practitioners may use graphs to show
differences in projected outcomes based on alternatives. In exhibits 5.1 and 
5.2, a line chart and a bar chart show the projected revenues for a medical
Exhibit 5 .1
Showing outcome variations with a line chart
Medical Practice 
Projected Revenues
Income By Year
----- 5% Growth 10% Growth 15% Growth
Exhibit 5 .2
Showing outcome variations with a bar chart
Medical Practice 
Projected Revenues
Thousands
Income By Year
5% Growth 10% Growth 15% Growth
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practice from 1989 through 1994 based on 5 percent, 10 percent, and 15 
percent annual growth.
Exhibit 6, a three-dimensional bar chart, accentuates the return of a retail 
store’s projected sales to earlier levels after two years of decline. Combining 
historical and projected sales, cost of sales, and gross profits of a retail store, 
the chart illustrates that improved inventory management of increased turns 
will return the gross profit to 1986’s level with the same sales volume.
Exhibit 6
Using a three-dimensional bar chart to show projected profits
Mall Shoes Incorporated 
Projected 1989 Gross Profit
Ratio Analysis
The purpose of a ratio analysis engagement may be to obtain outside 
financing, improve existing performance, or plan a budget. During such an 
engagement, the practitioner may use graphs to enhance the c lien t’s 
understanding of financial ratio concepts. For example, instead of describing 
the current ratio as “current assets divided by current liabilities,” the 
practitioner may show a pie chart with two parts: current assets and current 
liabilities. Exhibits 7.1 and 7.2 illustrate how a three-dimensional pie chart and 
a bar chart can very clearly convey the concept of current ratio as well as 
forcefully depict a business’s current ratio.
(Text continued on page 14)
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Exhibit 7.1
Illustrating ratio analysis with a three-dimensional pie chart
Mall Shoes Incorporated 
Ratio Analysis — Current Ratio
Exhibit 7 .2
Illustrating ratio analysis with a bar chart
Mall Shoes Incorporated 
Ratio Analysis — Current Ratio
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In Exhibit 8, three-dimensional pie charts compare a retail store’s current 
ratio for two years. Exhibits 9 and 10 illustrate how the practitioner may wish to 
use exploded pie charts to emphasize particular elements in the ratio analysis.
The practitioner may also use bar and line charts to compare the client’s 
inventory turnover, days receivable outstanding, or debt versus equity with 
industry trends and ratios. For a break-even analysis, the practitioner may 
combine bar and line graphs to show how rapid expansion, lease or buy 
arrangements, and new product introductions will affect sales and expenses.
Litigation Support
Litigation support engagements may involve lost-profits, lost-value, and lost- 
cash flow determinations; historical accounting analyses; business valuations; 
and market analyses. In these engagements, the practitioner may use graphs 
effectively to help jurors to understand difficult financial concepts and 
situations. For example, the practitioner may use pie charts to compare 
historical and recent sales, operating expenses, and profit percentages. To 
emphasize lost profits, the practitioner may create bar charts contrasting 
projected cash flow with actual cash flow.
Merger, Acquisition, and Sales Analysis
Data gathering plays a major part in the analysis of mergers, acquisitions, 
and sales. The practitioner may support many components of the engagement 
by using graphs to clarify complex information. Some examples include—
• Flowcharts to present processes and PERT-chart schedules.
• Organization charts to compare existing and proposed organizational 
structures.
• Line, bar, and pie charts to highlight the findings of a financial analysis.
• Pie charts to show the results of a major customer analysis.
• Pie charts to compare changes in divisional contributions to overhead before 
and after a merger.
Funding
The practitioner may present data graphically in a funding proposal to draw 
a lender’s attention to key information. For example, the practitioner may use 
pie charts to show sales by branch or region, investments by type, and aged 
accounts receivable. Projected sales volume can be shown very effectively in 
an area chart, and projected sales and costs in line or bar charts.
(Text continued on page 17)
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Exhibit 9
Using an exploded pie chart to emphasize a working capital ratio
Mall Shoes Incorporated 
Working Capital Ratio
Exhibit 10
Using an exploded pie chart to focus on total equity
Mall Shoes Incorporated 
Debt-to-Equity Ratio
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Budget and Cash Management
In helping clients to plan budgets and cash management, the practitioner 
may use graphs to highlight information in the preliminary survey, the 
recommendations, and the budget. Typical applications during these 
engagements include showing projected income, expense, and cash flow in line 
graphs; illustrating the components of income and expense items with pie 
charts; and explaining the expenditure cycle with flowcharts.
Operations Analysis
In many MAS engagements, the practitioner helps the client to reach policy 
decisions and set objectives by developing operational and decision-support 
information. Although graphics are most often associated with financial data, 
they can also emphasize key nonfinancial information in performance, 
exception, demand, and planning reports. For example, in exhibit 11, the line 
chart very effectively compares the number of customers served per hour in a 
restaurant with a drive-through service with the number in one without this 
service. This chart instantly shows that the greatest differences occur during 
traditional meal times, while at other times the differences are less discernible.
Similarly, the bar chart in exhibit 12 illustrates how patient visits to a 
medical practice compare during an eighteen-month period. The chart can help 
the practitioner and client to predict the patient level for the balance of the 
year based on the current year’s trend. Additionally, the chart may prompt the 
client to investigate why visits in June 1989 were fewer than in June 1988.
Exhibit 13, another bar chart, clearly illustrates significant differences in the 
average patient charge during the year and from month-to-month in a medical 
practice. The practitioner can highlight the disparities shown in this chart to 
convince a client of the benefit of a follow-on engagement to determine the causes 
of the disparities.
Exhibits 14 and 15 are additional examples of graphs used to demonstrate 
nonfinancial information. The two three-dimensional pie charts in exhibit 14 
depict the significant market share gain that resulted when Restaurant C added 
a breakfast menu. The practitioner may also help a client to make a decision 
by using a graph to dramatize the outcome. Exhibit 15, for example, very 
effectively illustrates the advantages of manual, rather than machine, assembly 
of an item. Although the number of pieces produced per hour by machine is 
greater than by hand, the final net production of the manually assembled items 
is higher because of fewer defects.
(Text continued on page 23)
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Profitability Analysis
A client may engage a practitioner to analyze and evaluate a company in 
order to identify improvements that may increase profitability. After identifying 
and documenting the problems, the practitioner recommends corrective 
actions, ranked according to priority.
In presenting recommendations to the client, the practitioner can use pie, 
bar, or line charts to highlight the profitability of products by product line, 
geographic area, and sales territory. Exhibit 16 is a three-dimensional pie chart 
illustrating the sources of revenue for a medical practice. By showing that 
hospital income accounts for the smallest segment of revenues, the practitioner 
may encourage the client to agree to further analysis to ensure that all hospital 
charges are being posted.
Cash-flow problems discovered during an accounts-receivable analysis can 
be reinforced with a bar chart, as in exhibit 17: Adjustments for write-offs 
are increasing, while the accounts-receivable balance and payments are 
decreasing. With this chart, the practitioner can offer compelling evidence that
Exhibit 16
Illustrating revenue sources with a three-dimensional pie chart
Medical Practice 
Revenue Produced
For the Year Ended December 31 , 1989
23
the trend will continue and cash flow problems will increase unless the client 
makes some changes. In such a situation, the chart may be more effective than 
numbers in convincing the client that the practitioner should review billing 
procedures for their timeliness, appropriateness in coding and collection 
methods, the reasonableness of charges, and the efficient use of the physician’s 
time.
Other applications of graphs in a profitability analysis engagement 
include—
• Organization charts of an existing and a future organization.
• Flowcharts of each department’s operations.
• Pie charts to clarify ratio analysis.
• Area charts to emphasize projected expense increases.
Business Planning
The practitioner can use computer graphics in several areas of the final 
business plan. Organization charts can depict the client’s current organizational 
structure as well as the desired structure and each division’s overall 
contribution to profit. Bar, line, pie, and area charts are particularly useful for 
showing prior and projected expenses and sales by region, division, salesman, 
product mix, and unit. Exhibit 18 shows an example of how a practitioner 
illustrated the breakdown of six months of departmental expenses for a medical 
practice. The practitioner used this analysis to establish expense trends and 
predict future expenditures.
24
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Guidelines for 
Creating Graphs
This section provides guidelines to follow and pitfalls to avoid in creating 
graphs. Practitioners may also find helpful suggestions for developing graphs in 
the user’s manual of their graphics software.
Background
The background of the graph should be an unobtrusive color, such as off- 
white.
Borders
Each graph needs a clearly defined border that does not detract from its 
content.
Color
Color is used to identify or highlight. A maximum of four colors should be 
used, as well as a legend that explains each color’s significance. The most 
effective way to highlight areas for further review is to use only one color, such 
as red, to draw attention to a particular point. The “Select the Graph Colors” 
section of this publication contains additional guidelines on using colors.
Data Display
An effective graph compares items that are clearly related or have the same 
data structure. For example, a graph could compare the number of units sold by
27
product type with the revenue earned by product type. To present data with 
different scales, the practitioner needs to use different charts. A chart showing 
the number of units by product type placed next to one showing revenue 
by customer type would probably be pointless. To avoid confusion and 
misinterpretation, the graph includes only the number of elements that fit 
gracefully and proportionately.
Pie charts are difficult to read if they have more than eight data elements. 
The practitioner can avoid having too many elements by incorporating several 
small elements into a miscellaneous element.
All financial and other numerical data should be shown on the graph so that 
they can be footed to the totals. Numbers should be placed at the end of 
horizontal bars; they should be small and separated from the bar. Data should 
not be placed inside the bar.
Negative Numbers
Graph elements representing negative numbers should be shown going in 
the direction opposite the elements representing positive numbers. For 
example, in a vertical bar chart, the bars representing negative numbers will 
point downward below the line representing zero. Most graphics software 
automatically displays negative numbers in the opposite direction. Pie charts, 
however, cannot show negative numbers.
Scale
A graph showing financial and other numerical data needs a carefully 
planned scale. The scale should begin at zero, and its intervals should be 
regular and in round numbers.
Time Series
A time series displayed through bar charts should use vertical rather than 
horizontal bars. The bars should be uniform in width and evenly spaced. 
Disproportionately long and narrow bars, as well as extremely short and wide 
bars, are usually ineffective and may distort the facts.
Title, Legend, and Identification
The title, legend, and graph identification are usually shown in the same 
place: the title in the top center, the legend in the top left-hand comer, and the 
chart identification, date, and scale in the top right-hand corner.
28
All titles in graphs should correspond with the headings used in tabular 
financial reports. If the graphs are to be published outside the client 
organization, the heading should not be abbreviated, and no coding should be 
used other than that normally used in a tabular statement. For internal 
reporting, common abbreviations are appropriate. The title of the chart should 
be clearly separated from the elements shown.
If color is used as an indexing device, then the borders and the titles can 
provide enough color for the indexing. If color is used for indexing, the elements 
(for example, bars or pie segments) of the chart should be a single color, with 
shading used to distinguish elements.
29
Computer Requirements
Hardware Requirements
Most microcomputer systems are capable of producing computer graphics. 
The quality of the output, however, depends on the hardware used. The basic 
requirements include a monitor with video graphics capabilities, a hard disk, 
and a dot-matrix printer capable of printing graphics. Although this minimum 
hardware configuration will produce graphics, it will create graphs slowly, the 
output capability of the graph will be limited, and the quality of the output of 
the dot-matrix printer may be unacceptable.
Creating high-quality graphics requires additional hardware. High- 
resolution color monitors enhance the image that can be seen on the screen. 
Laser printers, color laser printers, plotters, and film recorders enhance the 
final presentation. The following information will be useful to the practitioner 
in considering hardware to purchase.
Monitors
Monitors with color capabilities are needed to view color graphs on the 
screen. Additional monitor considerations include screen size, resolution, 
software compatibility, and screen font availability.
Screen size is measured diagonally. The screen size, however, does not 
guarantee a screen image of the same size. For example, a thirteen-inch screen 
may not project a thirteen-inch image on the screen.
The term resolution is used in describing monitors. Resolution refers to the 
maximum number of horizontal and vertical pixels, or screen dots, that 
monitors use to create an image. Typically, the higher the resolution, the 
sharper the screen image. A common resolution is 640 by 480 pixels. 
Currently, monitors with resolutions of 1,024 by 768 pixels are available.
Not all monitors are compatible with all software. The monitor needs a 
software driver for each program that will be used. The best way to determine if 
the monitor is compatible with the software is to actually see the monitor and 
software work together.
Printers, Plotters, and Film Recorders
The most common laser printers produce output at 300 dots per inch (dpi). 
In the near future, however, laser printers producing output at 1,200 dpi are
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expected to become the standard. Color laser printers are available that 
produce color proofs very close in quality to final film separations.
To produce graphics, the standard random access memory (RAM) of most 
laser printers must be upgraded. Memory upgrades of one megabyte to 
eight megabytes are available, depending on the type of printer. Memory 
requirements vary according to the size of the graph, the number of fonts, and 
the type of graph being produced.
Plotters are another device for producing graphs. They print in color and are 
usually designated by the number of pens they use. The price of the plotter 
depends on the number of pens. For example, a fourteen-pen plotter usually 
costs more than a six-pen plotter. For thirty-five-millimeter slides, film 
recorders are capable of producing millions of colors at up to an 8,000-line 
resolution. For overhead transparencies, several high-end color thermal 
printers can produce copies at laser-printer resolution (300 dpi) in as many 
colors as is possible with a film recorder.
Many of these output devices are still too expensive to be purchased by 
the occasional user. However, service bureaus will output files created with 
the practitioner’s graphics package to thirty-five-m illim eter slides, a 
phototypesetter, or a thermal printer. Some service bureaus will accept files 
sent through modems. The practitioner needs to select a service bureau 
carefully because not all software packages are capable of producing output in 
a format that can take advantage of these enhanced presentation techniques. To 
avoid disappointment with output, the practitioner needs to arrange a sample 
test. Some service bureaus will conduct the test free.
Software Requirements
The many available computer graphics software packages are generally 
divided into two types: (1) Dedicated graphics software, such as Harvard 
Presentation Graphics, is limited to producing graphics only; (2) integrated 
packages, such as Lotus 1-2-3 or Microsoft’s Excel, are capable of performing 
electronic worksheet functions, limited word processing, and data-base and 
graphics applications. In selecting a software package, the practitioner needs to 
consider the available graphs and fonts, program features, and such 
capabilities as data import and export, networking, and inputting with a mouse.
Available Graphs
Before purchasing graphics software, the practitioner needs to determine 
whether the package can produce the desired types of graphs. The basic graphs 
available in most packages are pie charts, bar charts, line charts, and area 
charts. More sophisticated packages may generate organization charts;
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flowcharts; scattergrams; pie-chart variations, such as three-dimensional pie 
charts and exploded-piece pie charts; and bar-chart variations, such as stacked 
bar charts, overlapping bar charts, and three-dimensional bar charts.
Program Features
Software program features that the practitioner needs to consider include 
style sheets, drawing capabilities, and the number of available data points. 
Style sheets or templates are blank charts that serve as a pattern for new charts. 
For example, a pie chart showing the current ratio can be saved as a template, 
and a new chart can be created by filling in the new data without starting from 
scratch.
Software with drawing capabilities allows the practitioner to customize 
graphs by adding words, arrows, and free-form illustrations.
Mouse Capabilities
A mouse is an input device that a user slides along a desk to point to 
something on the screen, such as a menu option. To select the option, the user 
presses a button on the mouse. The mouse reduces the number of keystrokes 
required compared to a keyboard, thereby making the preparing and editing of 
graphs easier and significantly faster.
Fonts
Fonts are a complete set of characters, including punctuation symbols, for a 
typeface design, such as Helvetica or Times Roman. The number and types of 
fonts supported vary with each software package. Some packages have only 
one; others have as many as twenty-seven. But even if a program has several 
fonts, it may not allow fonts to be mixed within a graph, or the printer may not 
have the capability to produce the font. In addition, in order to display a graph 
on the screen before it is printed, the monitor must be capable of using the 
fonts that the printer uses.
Data Import and Export
Data import refers to the capability of transferring information prepared on 
other software directly into the graphics program. For example, information 
prepared with Lotus 1-2-3 can be transferred directly to Harvard Presentation 
Graphics. Importing, rather than reentering, information usually saves 
considerable time. Common import formats include ASCII, WKS/WK1, DIF, 
DBF, and SYLK. Templates can be designed to speed up the import process for 
frequently used graphs.
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Data export refers to the capability of transferring graphs to other programs, 
such as word-processing and desktop-publishing software. For example, to 
include charts in a written report, the practitioner develops the charts in the 
graphics program, saves them, and exports them to the word-processing 
program. Common export formats include PCX, HPGL (Hewlett-Packard 
G raphic Language), CGM (Computer Graphic M etafile), and EPS 
(Encapsulated Postscript). When considering this capability, the practitioner 
also needs to determine whether the word-processing program has the 
capability to receive the graphics file. The user’s manual will usually state 
whether this capability is available.
Networking Capabilities
Networks allow several computer users to share computer programs, files, 
and printers. Using a network may require graphics software specifically 
designed for network use. Although some non-network packages may run on a 
network terminal used as a stand-alone terminal, they may be unpredictable 
when used on the network. Network versions of the software are usually more 
expensive than non-network versions.
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Engagement Considerations
During engagements, practitioners can gain several benefits by enhancing 
their traditional deliverables with graphs. Graphs can help to focus the client’s 
attention on key issues. In addition, practitioners may find that graphs convey 
the technical aspects of their work to the client more clearly than a strictly 
narrative report. Furthermore, the focus on key areas and the clarification 
of complex concepts may be very useful if a third party enters into the 
relationship.
After accepting an engagement, the practitioner needs to ensure that the 
personnel assigned have adequate knowledge of graphics applications to 
determine when information is best conveyed with graphs. Personnel who are 
appropriately trained and proficient in applying graphics will be aware that—
• Pattern recognition is necessary to understanding the underlying data.
• Changing graph formats in presentations of the same data over a period 
affects the appropriate interpretation of financial information.
• Graphics may distort financial data presented in tabular statements.
During the engagement, the practitioner needs to ensure that the graphic 
presentations proposed for a particular client situation are adequately 
supervised by someone knowledgeable about using graphics in presentations. 
The supervisor needs to discuss fully with the client—and document—the 
goals of using graphics in the presentation.
The practitioner can gain insight into how client management thinks during 
discussions of how graphics will be presented. Such discussions may alert the 
practitioner to possible ethical problems. For example, the client may 
constantly wish to use graphic presentations that distort the projected results of 
operations. More specifically, the client may request that a chart displaying a 
time series of revenue be designed to show the earlier years in a receding 
background and the current year closer to the horizon. The graph then would 
suggest that the growth has been substantial, when in fact it has been flat. Such 
a distortion may indicate that management is more interested in creating a 
positive image than in presenting the financial data accurately. In situations 
like this, the practitioner needs to express his or her concerns about the 
dependability and integrity of the information.
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Appendix
Graphics Planning 
Worksheet
Client name
Chart message
Chart type
Chart title
Chart subtitle
Chart footnote
Legend title
Border type
Periods covered
Scale range
Horizontal
Axis Label
Vertical Axis Title
Series 1 Series 2 Series 3 Series 4 Series 5
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